Several screening instruments for ASD in young children were developed during the last decades. Only few studies compare the discriminative power of these instruments in the same sample. In particular comparisons of instruments that use different informants are scarce in young children. The current study compared the discriminant ability of the Checklist for Early Signs of Developmental Disorders (CESDD) filled out by child care workers with that of frequently used parent questionnaires in a sample of 357 children between 5.57 and 48.13 months old who showed signs of ASD or language delay. The discriminant power of the CESDD was as good as that of parent questionnaires. Therefore, inclusion of child care workers in the early detection of ASD seems promising.
Can Child Care Workers Contribute to the Early Detection of Autism Spectrum

Disorders? A Comparison between Screening Instruments with Child Care Workers versus Parents as Informants.
In recent years, the importance of early detection of autism spectrum disorders (ASD) has become more and more apparent. Early diagnosis of ASD enables early intervention which may improve developmental outcomes (Dawson, 2008; Rogers & Vismara, 2008) . To enhance early detection, many screening instruments for ASD in young children were developed during the last two decades.
Some of these instruments use a combination of the clinical judgement of professionals such as community doctors and parental report. These professionals use the screening instrument to screen a population of children of a certain age to select those children who are at high risk for ASD. Examples of these screening instruments are the Checklist for Autism in Toddlers (CHAT; Baron-Cohen, Allen, & Gillberg, 1992; BaronCohen et al., 1996) and the 4-item Early Screening for Autistic Traits questionnaire prescreen (ESAT; Dietz, Swinkels, van Daalen, van Engeland, & Buitelaar, 2006) . These physicians have to base their clinical judgment on a brief observation of the child and a short conversation with the parents. This may possibly explain the low sensitivity reported for these screening instruments in the general population (Baird, et al., 2000; Groen, Swinkels, van der Gaag, & Buitelaar, 2007) .
Other screening instruments for ASD in young children include parents as informants.
Parents are seen as 'hands-on' experts who can best describe the typical behaviour of their child. Nevertheless, many parents have difficulties comparing their child to peers as they do not know which skills are expected at a certain age or may be biased in their answers and over-or under report problems in their child (Dumont-Mathieu & Fein, 2005) . Examples of and 71 months old. This study revealed low sensitivity and specificity for both GARS and the CBCL subscale 'withdrawn' (WD) in discriminating children with an autism classification on the ADOS-G from children with no classification. Only the CBCL subscale 'pervasive developmental problems' (PDP) had a satisfactory sensitivity of .80 but at the cost of a low specificity of .42. Overal, the GARS generated more false positive results than the CBCL-WD and CBCL-PDP subscales. A recent study by Oosterling and colleagues (2009) is so far the only study to offer an elaborated comparison of three screening instruments in very young children. They included 238 children between 8 and 44 months old at high risk for ASD derived from a large scale population screening with the ESAT. In their study, the ability of the ESAT, SCQ and the Communication and Symbolic Behavior Scales-Developmental Profile, Infant-Toddler Checklist (CSBS-DP; Wetherby & Prizant, 2002) to discriminate between ASD and non-ASD cases was compared and the instruments were also evaluated on item level. Receiver Operating Characteristic (ROC) analysis Area Under the Curve (AUC) values showed that the discriminant ability of all three instruments was unsatisfactory (AUC's were .58, .67 and .73 for respectively the ESAT, SCQ and CSBS-DP). In their highrisk sample, the authors found a good sensitivity for the ESAT (.88) and SCQ (.84 ), but at the cost of a very low specificity (.14 and .28 for respectively the ESAT and SCQ).
All of the abovementioned studies compared different versions of parent report measures: autism specific versus broader screening instruments. Studies that compared different informants used the same screening instrument, for example the Autism Spectrum Screening Questionnaire (ASSQ; Echlers, Gillberg, & Wing, 1999) completed by parents and teachers (Matilla et al., 2009 ). Other studies compared screening instruments for ASD with diagnostic instruments, for example the SCQ or the Children's Social Behavior Questionnaire (CSBQ; Hartman, Luteijn, Serra, & Minderaa, 2006) completed by parents versus Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 1999) and Autism Diagnostic Interview-Revised (ADI-R; Rutter, Le Couteur, & Lord, 2003) administered by trained professionals (Corsello et al., 2007; de Bildt et al., 2009) . The current study is the first to compare different autism specific screening instruments in a very young sample across different informants: parents versus child care workers.
Method
Participants
The sample consisted of 357 children (219 boys and 138 girls) out of a larger screening study of 7,092 children for whom both the CESDD and parent questionnaires were filled out. Children were between 5.57 and 38.40 months old when the CESDD was filled out (M = 20.50; SD = 5.78) and between 8.20 and 48.13 months old when parent questionnaires were filled out (M = 23.23; SD = 6.09).
These children were considered to have an elevated risk for ASD or language problems based on their CESDD results: 206 children failed the language milestone most relevant for their age, 77 children screened positive for ASD on the CESDD (i.e. failed two or more red flags of ASD included in the checklist) and another 74 children failed both the last language milestone and screened positive for ASD. Children who screened positive for ASD on the CESDD were considered as a high-risk group and children who only failed the language items on the CESDD as a medium-risk group for ASD.
Measures
Checklist for Early Signs of Developmental Disorders (CESDD; Dereu et al., 2010) .
This instrument was developed to be easily filled out by child care workers in day-care centres for children between 3 and 39 months old. The objective of the instrument is to screen children within the general population and to select children at risk for ASD who warrant further assessment. The instrument consists of 25 dichotomous items. Based on the age of the child, a different number of items needs to be considered: only the first 12 items for children younger than 12 months, the first 23 items for children between 12 and 24 months and all 25 items for children older than 24 months. If children fail two or more items, they screen positive for ASD. Preliminary results based on a population screening of 6,808 children revealed good psychometric properties: the CESDD had a sensitivity of .80 and a specificity of .94. The CESDD also incorporates items regarding the language development of the child (these items are however not included in the total score) and asks whether children were able to babble at 12 months, to speak single words at 16 months and to speak two-word phrases at 24 months or whether they have had any loss of language skills in the past. Dietz et al., 2006; Swinkels et al., 2006) .
Early Screening of Autistic Traits (ESAT;
The ESAT is a parent questionnaire and consists of 14 yes/no questions. Children who fail three or more items on the ESAT screen positive for ASD. This instrument has a low sensitivity of .23, but a very high specificity of .99 (Groen et al., 2007) . These results are based on a very large population screen of over 30,000 children, whereas many other instruments report the psychometric properties of a high-risk sample of children, thereby overestimating the sensitivity. Robins et al., 2001) . This 23-item parent report screener for ASD was developed for children of 24 months old, but can also be used with somewhat younger or older children as well (Pandey et al., 2008) . Children screen positive for ASD on this questionnaire if they fail at least three items in total or two or more out of six critical items, derived from discriminant function analyses (Robins et al., 2001) . A rescreen of 940 children out of the original sample at age 4, revealed a sensitivity of .85 and a specificity of .93 (Dumont-Mathieu & Fein, 2005 ). In the current study, the Dutch translation of the M-CHAT was used (Dereu, Meirsschaut, Warreyn, & Roeyers, 2006) . Rutter, Bailey, & Lord, 2003) . This is a 40-item parent report questionnaire. Children screen positive for ASD if they fail 15 or more items. There are two different forms of the SCQ: a 'current' version for children younger than 5 years and a 'lifetime' version for children older than 5, which incorporates both questions for the whole lifespan and questions about past behaviour when the child was 4 or 5 years old.
Modified Checklist for Autism in Toddlers (M-CHAT;
Social Communication Questionnaire (SCQ;
This screening instrument was originally designed and validated for children above age 4.
However, the 'current' version can also be used in children between 2 and 4 years. Lowering the cut-off score to 11 or more items in this age group has been suggested (Allen, Silove, Williams, & Hutchins, 2007; Corsello, et al., 2007) . In this study, the Dutch translation of the SCQ 'current' was used (Warreyn, Raymaekers, & Roeyers, 2004 ) and the cut-off score was set on 11 or more items.
Short-form versions of the MacArthur Communicative Development Inventories (CDIs
Short-forms; Fenson et al., 2000) . In the current study, a Dutch adaptation of the CDIs Shortforms were used: the N-CDIs Short-forms (Zink & Lejaegere, 2003) . The N-CDIs Shortforms were revalidated for Dutch speeking children in Belgium between 8 and 30 months.
The N-CDI 1 was developed for children between 8 and 16 months old and the N-CDI 2A or 2B for children between 16 and 30 months old. In this study, only the versions N-CDI 1 or N-CDI 2A were used to measure the receptive and expressive language level of a child.
Children who score below the 10 th percentile and show at least 4 months delay on both receptive and expressive language, warrant further follow-up (Zink & Lejaegere, 2003) .
[INSERT FIGURE 1 HERE]
Procedure
As part of a large scale screening study (see Figure 1 , see also Dereu et al., 2010) Table 1 for demographics of the different screening instruments). Some of these parents already took part in another study on the Dutch translation of the M-CHAT (unpublished) (n = 57). For these children, the parents were always given the SCQ as a second screener for ASD next to the ESAT, resulting in 27 children for whom the SCQ was filled out before they were 24 months old. Because we obtained only 29 FYI's for the youngest children, data on the FYI were omitted for the current study.
[ INSERT TABLE 1 HERE] As shown in Figure 1 , the parents of all children with a positive screen and/or suspected language delay on the CESDD received the parent questionnaires. So, the subjects of the current study are all at risk for ASD or language problems. Day-care centres were asked to fill out the CESDD again after at least 3 months for children with a positive screen for ASD. Non compliant parents of screen positive children were repeatedly asked to fill out additional questionnaires if the child still showed signs of ASD or failed the language items at a subsequent screen with the CESDD. The return rates for the parent questionnaires are shown in Figure 2 and represent the compliance with the overall design, because parents who already filled out questionnaires, received on subsequent positive screens no more questionnaires. Also, because the preliminary cut-off for positive screen on the CESDD was set on 4 instead of 2 signs for children above 12 months, the parents of 122 children older than 12 months who never failed the language items and who showed 2 or 3 signs of ASD on one or more occasions, were never given additional questionnaires. The return rates were corrected accordingly and represent the true return rates for parents that actually received questionnaires.
Children for whom the parent questionnaires were filled out and children for whom the parents were non-compliant did not differ significantly in gender, age of the child when parents were first given questionnaires and multilingual upbringing (all p >.05).
[INSERT FIGURE 2 HERE]
A subsample of children (n = 70 or 19.67%) was also seen for further assessment at the university lab with the ADOS (Lord et al., 1999) and the Mullen Scales of Early Learning (MSEL; Mullen, 1995) . For demographics and scores on the ADOS-G and MSEL of children assessed by the research team, see Table 2 .
[INSERT TABLE 2 HERE]
Children received further assessment when they were about 28.75 months old (SD = 7.02, range 13.47 -51.40), on average 3.20 months (SD = 4.68) after the parent questionnaires were filled out. As shown in Figure 1 , all children with a positive screen on one or more screeners for ASD and/or language delay on the N-CDI, were invited for further evaluation. In addition, children who screened negative for ASD and had no suspected language delay on the parent questionnaires, but screened repeatedly positive on the CESDD were invited for the developmental assessment. Moreover, some children did not warrant further evaluation but were however seen at the university lab on request of their worried parents. Figure 3 illustrates the parental compliance with the invitation for further evaluation of their child.
Children who were seen for evaluation at the university lab did not differ significantly from children for whom the parents declined further assessment in gender, age of the child when parents were first given questionnaires, multilingual upbringing, positive screens on the M-CHAT or SCQ and language delay on the N-CDI (all p >.05). However, the children who were seen for further evaluation were somewhat older when parent questionnaires were completed compared to children who were not seen at the university lab (mean age 25.36 and 22.69 months respectively; t(130) = -2.205, p = .029). Also, the proportion of children with a positive screen for ASD on the CESDD and on the ESAT was higher in the compliant group than in drop-out children (80.95% and 62.32% respectively on the CESDD with χ²(1) = 5.578, p = .021; 27.12% and 8.70% respectively on the ESAT with χ²(1) = 7.584, p = .009).
[
INSERT FIGURE 3 HERE]
Finally, based on the results of the ADOS-G, MSEL and the clinical judgment of the research team, children were referred for a diagnostic evaluation if necessary.
Diagnosis of ASD or other developmental disorders was made by independent university based autism clinics or diagnostic centres for developmental disorders across
Flanders. In some children, this diagnosis was already made prior to the screening procedure (n = 12; these children were not seen at the university lab but the day-care centres and parents informed us of the diagnosis), other children received a diagnosis after referral or were considered as developmentally or language delayed based on their MSEL results (scores below the 10 th percentile) or suspected of ASD according to the ADOS algorithm and the clinical judgment of the research team (n = 56).
Looking to the different diagnoses into more detail, in the total sample of 357 children 26 children were diagnosed with ASD and 7 children were highly suspected of ASD (sASD):
3 children received a working diagnosis in an autism clinic and currently await re-evaluation at an older age and another 4 children were suspected of ASD based on ADOS, MSEL and clinical judgment of the research group, but parents declined referral to an autism clinic or are still on a waiting list. Another 35 children received a diagnosis of other developmental disorders or had a developmental delay (DD): 3 children were diagnosed with mental retardation, 1 child with severe motor dysfunction, 1 child with a language disorder and 11 children with general developmental delay; also 5 children were considered as developmentally delayed based on their MSEL scores (i.e. Early Learning Composite scores below the 10 th percentile) and 14 children showed language delay on the MSEL (i.e. scores on expressive and/or receptive language below the 10 th percentile).
Data analysis
For each screening instrument, total scores were compared across diagnostic groups using the Kruskal-Wallis Test. Pairwise comparisons between diagnostic groups and between high-and medium-risk groups based on the CESDD (i.e. children who screened positive for ASD or who only showed language delay on the CESDD, respectively) were obtained with the Mann-Whitney U Test. Non-parametric tests were chosen because of the skew distribution of the screening instruments used in this sample.
To compare the discriminant ability of the different screening instruments in distinguishing children with ASD from those without ASD, different measures were calculated: Sensitivity (Se), Specificity (Sp), Positive Predictive Value (PPV) and Negative
Predictive Value (NPV). For comparing Se and Sp between instruments, the McNemar χ² test was used (Trajman, & Luiz, 2008) . The method of generalized estimating equations (GEE) was used to fit a logit link function to the data and PPVs and NPVs were then compared using a Wald test (Leisenring, Alonzo, & Pepe, 2000) . Also ROC analyses were performed to assess and compare the discriminant power of the different instruments using the StAR server (Vergara, Norambuena, Ferrada, Slater, & Melo, 2008) . The discriminant ability of all individual items in the different screening instruments in distinguishing ASD from non-ASD cases was assessed with Chi Square analyses and Phi-coefficients.
Results
Comparisons of Mean Total Scores
For all parent questionnaires, screening for ASD, high-risk children (children who screened positive for ASD on the CESDD) had a significantly higher total score than medium-risk children (children who only failed the language items on the CESDD) (see Table 3 ). Also, the Kruskal-Wallis Test showed that for all screening instruments the mean total scores differed significantly across diagnostic groups (χ²(3) ranged from 29.33 to 70.50, all p < .001). Pairwise comparisons of the diagnostic groups for the CESDD, ESAT, M-CHAT and SCQ are shown in Table 4 .
[ INSERT TABLE 3 AND 4 HERE] On all screening instruments, children with ASD scored significantly higher than children who did not receive a diagnosis. They also scored significantly higher than children with developmental delay, except on the M-CHAT. On all questionnaires, there was no significant difference between children highly suspected of having ASD and children with ASD. In further analyses, these diagnostic groups were combined into ASD cases. Also, children highly suspected of ASD scored significantly higher than children with no diagnosis and with developmental delay, except on the SCQ. In addition, on all instruments the scores of children with developmental delay were significantly higher than the scores of children with no diagnosis.
Discriminant Ability of the Screening Instruments
To compare the discriminant power of the different screening instruments, two groups of children were formed: one group of children for whom the CESDD, ESAT and M-CHAT were filled out (n = 197) and one group of children for whom the CESDD, ESAT and SCQ were filled out (n = 149). There was some overlap between these groups because for 57 children who also participated in a validation study of the Dutch translation of the M-CHAT (unpublished), both M-CHAT and SCQ were available. Children for whom only the ESAT was filled out or whose data were incomplete (n = 68), were omitted from these analyses. The indices of diagnostic accuracy in distinguishing between ASD cases (i.e. children highly suspected of ASD or with a clinical diagnosis of ASD) and non-ASD cases (i.e. children with other developmental difficulties or no diagnosis) for the different screening instruments are represented in Table 5 and Table 6 .
[ INSERT TABLE 5 AND 6 HERE] ROC analyses showed that the discriminant power of the CESDD is at least as good as that of parent questionnaires. The AUCs of the different screening instruments did not differ significantly from each other (p-values ranged from .068 to .853 in pairwise comparison). However, in the group of children for which the CESDD, ESAT and SCQ were filled out there was a trend towards a higher AUC for the CESDD in comparison to the ESAT (p = .068). For all questionnaires used in this study, the AUCs fell between .70 and .90, indicating a moderate to good concordance between the scores on the screening instruments and the clinical diagnosis (Akobeng, 2007) . Also, the CESDD had the highest Se, but this came at the cost of the lowest Sp. Moreover, the Se of the CESDD was significantly higher than that of the ESAT (p = .016 and p = .001), but the Sp of the CESDD was significantly lower than that of all parent questionnaires used in both groups of children (all p ≤ .001).
The PPV and NPV of the CESDD were comparable to that of the M-CHAT and the SCQ (all p > .05). Only the ESAT had a significantly higher PPV than the CESDD (p = .018
and p = .005) but at the cost of a much lower Se. In addition, the NPV of the CESDD was (marginal) significantly higher than that of the ESAT (p = .055 and p = .021).
Item Analyses
To assess the discriminant power of every item in the parent questionnaires and the CESDD, Chi-square analyses were performed and Phi-coefficients were calculated (see Table   7 ). Phi can have a value ranging from -1.00 to +1.00 and can be interpreted The ESAT asks parents about 'unusual reaction to sensory stimuli' and had a Phi-value of .31.
Finally, the item on the CESDD assessing 'lack of imitation' also had a Phi-value of .30.
Evaluation of the screening design
Out of the 33 children with ASD or suspected ASD, 28 children were invited for further assessment at the university lab because of developmental concerns based on the different questionnaires used (see Figure 1 ; for a complete description of the screening procedure used: see Dereu et al., 2010) . The parents of 4 children with ASD declined this invitation to further participate in the study because their child was already diagnosed elsewhere. The five children with ASD who did not warrant further assessment based on the results of the parent questionnaires, were however all seen for further assessment on request of the parents because the child had a sibling with ASD (n = 3) or because another professional had formulated concerns about the development of the child (n = 2).
Only 4 children with (suspected) ASD screened false negative on the CESDD, whereas 9 children screened negative on all available parent report screening instruments for ASD (i.e. ESAT and M-CHAT and/or SCQ). Only two children with (suspected) ASD screened negative on all screening instruments filled out for that child (so both on child care
worker as parent report). So, the combination of the CESDD with different parent questionnaires for screening for ASD detected 93.94% of children with (suspected) ASD.
However, 177 children screened positive on at least one of the combined screening instruments (CESDD and parent questionnaires), resulting in 82.49% false positives for ASD and an overall accuracy of 58.54% correctly classified cases.
Discussion
The aim of the current study was to compare the discriminative validity of a screening instrument based on child care workers' observations with that of well known parent questionnaires to screen for ASD in very young children.
ROC analyses showed that all the screening instruments in the current study had a satisfactory discriminant power based on the AUCs. Furthermore, the CESDD could discriminate as well as parent questionnaires between children with and without ASD.
However, when we compare the indices of diagnostic accuracy of the different screening instruments, none of the instruments had satisfactory values for both Se and Sp (Meisels (1989) stated that both Se and Sp should at least be .80). The CESDD was the only instrument with an excellent Se, but at the cost of a fair or even poor Sp, depending on the age group for which the CESDD was filled out (Cicchetti, Volkmar, Klin, and Showalter (1995) established the clinical significance of indices of diagnostic accuracy as: <.70 = poor; .70-.79 = fair; .80-.89 = good; .90-1.00 = excellent). Moreover, the Se of the CESDD was significantly better than that of the ESAT, but the Sp of the CESDD was lower than that of all parent questionnaires used.
All instruments had a good NPV but a poor PPV, reflecting the many false positive results in the current sample, especially in the younger age group (for which the CESDD, ESAT and M-CHAT were filled out). Some of these false positive results may be found in children with other developmental problems. The PPV and NPV of the CESDD were comparable with those of the M-CHAT and SCQ. The ESAT had a significantly higher PPV in both age groups, but also a significantly lower NPV in the older age group (for which the CESDD, ESAT and SCQ were filled out) compared to the CESDD .
No instrument seemed to perform better than the other instruments in general.
Therefore the choice for a screening instruments will depend on the purpose of the screening.
Glover and Albers (2007) So these tests were performed on very small sample sizes.
We assessed the discriminant ability of the items in the screening instruments but we chose not to report the Se, Sp, PPV and NPV for each item because of the low number of children with ASD or suspected ASD in our sample. However, we reported the percentage of children with and without ASD for which each sign of ASD was recognized.
Looking at the content of the items with the highest discriminant power based on the Phi -coefficient, this were mainly items regarding joint attention skills. However, there are 
Limitations
Although the sample was comprised of a risk group, the inclusion of a medium-risk group resulted in a relatively low proportion of children with (suspected) ASD in the sample.
Especially in the group children for which the CESDD, ESAT and M-CHAT were filled out, the amount of children with ASD or suspected ASD was quite low. The estimation of the psychometric properties of the different screening instruments should be interpreted with caution. In particular the comparison of the Se between screening instruments was based on small sample sizes. Moreover, when total scores for different diagnostic groups were compared, children with ASD and children suspected of ASD were analyzed separately and mainly the amount of children suspected of ASD was rather low.
Also, because the sample constituted of children who screened positive for ASD or failed the language items on the CESDD, this could have biased the results in favour of the CESDD in comparison to the other screening instruments. Replication of the findings in a more selected sample with a higher proportion of children with ASD is necessary. Ideally would be replication in a very large population study with a sufficient proportion of children with ASD. Only then the estimates of Se, Sp, PPV and NPV of these questionnaires can be compared reliably for use in the general population .
Furthermore, the findings for the ESAT, M-CHAT and SCQ should be interpreted with some caution. In this study, the ESAT was filled out by the parents alone. In the original ESAT population screening, the ESAT was filled out by a child psychologist during a 1.5-hour home visit. When either the parent or the child psychologist found the behaviour of the child on an item atypical, the child screened positive for ASD on that item (Dietz et al., 2006) .
In addition, positive screens on the M-CHAT are based solely on parent report. We did not include the telephone interview for positive screen results, as suggested to lower the false positive rate (Dumont-Mathieu & Fein, 2005) . Finally, the SCQ was used in very young children, whereas this instrument was originally developed for children aged 4 or above . This could possibly explain the lower Phi-values for these items and suggests that one should rather rely on a total score than on separate items.
Incorporation of children with language delay in further phases of the screening protocol allowed to detect some missed cases on the CESDD and to evaluate how these children performed on the other screening instruments. However, we have no insight in possible missed cases with no language delay. We are currently conducting a survey in all university based autism clinics in Flanders and ask all parents of children diagnosed with ASD in the past few years in Flanders to inform us if their child was ever in a day-care centre that participated in the screening study. In addition, we are sending questionnaires to a subsample of day-care centres and ask the parents of the children who participated in the screening study retrospectively to inform us of the diagnostic status of their child. So far, no diagnosis of ASD was missed in the current sample of 357 children, but the survey is still ongoing and will have to be repeated in the next years to obtain final results.
Finally, return rates for parent questionnaires were rather low and only about half of the children invited for further assessment were seen at the university lab (the parents of the other children declined our invitation). Children of compliant and non-compliant parents were compared in order to assess the generalizability of the results of this study. They did not differ from each other in gender, age at which additional parent questionnaires were first given and multilingual upbringing. However, the children that were seen for further assessment at the university lab were somewhat older when parents filled out the additional questionnaires and the proportion of positive screens on the CESDD and on the ESAT were higher in the compliant group compared to children of parents that declined further assessment for their child. A closer look at the response rates for both the parent questionnaires and further assessment showed that they were highest in children with both language delay and signs of ASD and lowest in children with language delay only. It seems that parents were more inclined to participate in further stages of the screening design when the atypical development of their child was more apparent. Similarly, Dietz, Swinkels, van Daalen, van Engeland, and Buitelaar (2007) found for their ESAT-screening study that the parental compliance was higher in children who were already identified as at risk for ASD by physicians in well-baby clinics in comparison to the compliance in a general population screening for ASD. However, it remains possible that many parents are not yet willing to respond to concerns about their child's development raised by others such as physicians or child care workers, resulting in low response rates.
Conclusion
This study reports on the psychometric properties of screening instruments used in a screening protocol that incorporates parents as well as child care workers as informants.
Results of ROC analyses showed that the CESDD based on the report of child care workers performed equally well as parent report screening instruments in the early detection of ASD.
Due to the screening protocol with very low thresholds, all children with ASD or suspected ASD were seen or at least invited for further assessment. However, only 41.43% of all the children that were seen at the university lab got an ASD (working) diagnosis after referral. Another 27 children warranted further follow up because of language delay, delayed motor development or general developmental delay based on the MSEL.
Incorporating the report of child care workers in the screening for ASD seems very useful to optimize the early detection of ASD. Moreover, only 4 out of the 33 children with (suspected) ASD falsely screened negative on the CESDD, whereas 9 children screened negative on all available parent report screening instruments for ASD ( 66.67 (n = 27) 83.33 (n = 6) 73.91 (n = 23) 71.43 (n = 70) ND no diagnosis, DD developmental delay, sASD highly suspected of autism spectrum disorder, ASD autism spectrum disorder, SES socioeconomic status (Hollingshead, 1975) , MSEL Mullen Scales of Early Learning (Mullen, 1995) , AE age equivalent, ADOS Autism Diagnostic Observation Schedule (Lord et al., 1999) . a The ADOS could not be administered in three children with DD because they could not yet move around freely in the test room. * p < .01; ** p = .001 Table 4 Mann-Whitney U test for pairwise comparisons of total scores for different diagnostic groups Table 5 Discriminant ability of the CESDD, Ever positive screen and ever failing language items n = 193
Ever positive screen and never failing language items n = 353
Never positive screen and ever failing language items n = 678
Parent questionnaires filled out for 357 children
Corrected overall return rate = 32.40%
Noncompliance n = 119
Noncompliance n = 154 Noncompliance n = 472 Positive screen on ESAT and/or M-CHAT/SCQ and language delay on N-CDI n = 26
Noncompliance n = 7
Positive screen on ESAT and/or M-CHAT/SCQ and no language delay on N-CDI n = 40
Negative screen on ESAT and M-CHAT/SCQ and language delay on N-CDI n = 35
Negative screen on ESAT and M-CHAT/SCQ and no language delay on N-CDI but repeatedly positive screen on CESDD n = 31
Noncompliance n = 20
Noncompliance n = 21
Noncompliance n = 21 n = 19 n = 20 n = 14 n = 10
